Abstract -Isoxazoline-fused chlorins were obtained in moderate yields from the reaction of silyl nitronates and 5,10,15,20-tetra(pentafluorophenyl)porphyrin in toluene at 85 °C.
Silyl nitronates (2) were easily obtained from primary aliphatic nitro compounds and triisopropylsilyl chloride. 12 Considering the fact that silyl nitronates exhibit superior reactivity with electron-deficient olefins, we chose 5,10,15,20-tetra(pentafluoro)porphyrin as an electron-deficient porphyrin substrate for 1,3-dipolar cycloaddition reaction. Our preliminary attempts involving reactions with silyl nitronates 2d and 2e in toluene at 85 °C provided very a small amount of product (Table 1) . found that silyl nitronates containing longer alkyl chains such as n-propyl (entry 1) and n-hexyl (entry 2)
provided an appreciable increase in yield (Table 1) . Best results were obtained when silyl nitronate containing an ester functionality was used (entry 3). Interestingly, in all the cases only isoxazolines and not the expected N-silyloxyisoxazolidines were obtained as the final product due to the spontaneous elimination of silanol. In addition, no bisaddition was observed. Having found compound 2c as the best dipole we then tried to use the less electron-deficient, 5,10,15,20-tetrakis(3,5-difluorophenyl)porphyrin.
Performing the reaction under the identical conditions, however, yielded only traces of the desired product.
In contrast, no product was detected when 5,10,15,20-tetraphenylporphyrin was employed as dipolarophile.
The observed low conversion in all the reactions can be traced to the high protolytic lability and low thermal stability of the silyl nitronate reagents. It is worth noting that the TMS group, which is the typical silyl group used in this type of 1,3-dipolar cycloadditions, was found to be unsuitable in the present case due to above mentioned reasons.
The identities of compounds 3a-3c were fully established by their MS, 1 H NMR and UV-vis spectra. 13 The most straightforward evidence for the formation of chlorins came from the UV-vis spectra with the characteristic absorption at 650 nm. The molecular dissymmetry is clearly visible from the 1 H NMR spectra.
While the NH protons appear as two separate singlets, the eight β-pyrrolic protons show multiple signals in the range 8.45-8.80 ppm. The fused isoxazoline ring protons show considerable deshielding (6.03-6.63 and 7.55-7.76 ppm) due to the proximity of the porphyrin ring current as well as the two heteroatoms. The 'cis' configuration of these bridgehead protons are evident from their vicinal coupling constant value (~9 Hz). 13 In summary, we have shown that isoxazoline fused chlorins can be obtained conveniently via silyl nitronate 1,3-dipolar cycloaddition reactions. Compared to previous studies this method allows the selective synthesis of chlorins and no bisaddition leading to bacteriochlorins was observed.
